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COMMUNITY-TYPE Sprinkler. - Irrigation

acreage to a hundred thousand or more SOne river plant in Washington lifts acres, ,. Yste m 5Some of the earlier communIty-type
water over 650 ft to a 2,000,000- systems were developed in the Pacific
gal reservoir to be delivered by Northwest by private irrigation districts
pipelines to 4,450 acres of land. i~ t~e 1940s, Several ol~~r irri~ation L. R. Swarner

dIstrIct systems were rehabIlitated In the Member ASAE

Relift plants raise the water an ad- early 1950s 'and changed from a con- dditional J 08 ft to small reservoirs ventional gravity, surface irrigation sys- an .
tern to a community-type sprinkler sys- C. H. Pair
tern, The U ,S, Bureau of Reclamation Member ASAE

has designed and placed in operation a
number of these sprinkler systems and
has plans for many more, They pres-
ently have The Dalles project underIN areas where most users apply wa- t t ' , th I 0 system has numerous advantages over. ," , cons ruc Ion In nor centra re on, .

ter by sprInkler ungatlon, conslder- W t f thO ' t ' II b g d the open-canal systems, The burIed
bl d h b . , , a er or IS proJec WI e pumpe ' I '

II II I d b da e stu y as een gIven to determInIng

f th C I b ' R .' I d pIpe Ines a ow a an areas to e use

h ffi . ' . rom e 0 urn la Iver Into a c ose - f I ,. d '
ht e most e Clent method of

P rovIding. d ' t 'b t ' t d d I ' d or cu tlvatlon an cropping, w ere as
, pIpe IS n u Ion sys em an e Ivere ' '

water for groups of sprInkler systems. t ' kl ' I In the open-canal system land IS removed
" a sprln er pressure to approxImate y ,

ThIs has resulted In many developments 54
00 f f . kl t from agrIcultural use by canals, laterals,

, h d ' d ' II ' f acres 0 arm sprln er sys ems, 'I b k d b ' D ' , ,

In t e eslgn an Insta atlon 0 com- Wat r t b I ' ft d 1200ft b SpOI an s an orrow PItS, IvlSlon
" emus e I e over a ove .

mun~ty-type spn?kler systems, A com- the river for some of this land, The of land °v.:nershlps by above-g~ound
muruty-type sprinkler system may be Soil Conservation Serv.c I h d - waterways IS also prevented, ThIS ai-
d fi d I ' I f 'nkl ' I e a so as e I f ffi ' f '
e ne as a mu tip e- arm spn er u- veloped pi n f 't t OWS or more e Clent armin g Opera-
, , , a s or communI y- ype . '

ngatlon development having a common sprinkler systems under their water- tions and the maxImum use of mecharu-
water supply system, ,shed planning program. Several exten- ~ation, Wasteways are not require~ as

. There .have b~e~ n:any commuru~y- sive developments of community-type In the case of open c,anal s~stem~ since
type s~rlnkler I~ngatlon s~stems In- sprinkler systems have been made by al: water not ~sed IS re~alned I~ the
stalled In the UnIte? States In the past private investors along the Snake River plp~~?r regulating r~servous, Drainage
sever,al y,ears, due In, part to the em- in Idaho in recent years, It appears that faCIlities for the project :ands ~a~ gen-
phasls, glv~n, th~ sprinkler ~ethod of more and more of these systems will erally be reduced or ,pa~tlally eliminated
applYing ungatlon water In recent come into use as we continue to de- because water application to the land
years, Another reason is that sprinkler velop our land and water resources, can be controlled so that crop needs and
systems fit into the pattern of mechani- moisture-holding capacity of the soil are
zation which is having a great influence Types of Systems not exceeded, The water requirement
on today's agriculture, Irrigation sys- Few co 't t ' kl " for a ProJ.ect with a closed-pipe System

" ' mmuru y- ype sprln er unga-
terns being de~lgned today .must gIve tion systems are alike because of the is generally less since canal and open-
~areful. attention to keepln~, ever- varying conditions for which they have ditch losses are eliminated and excess
increasing lab?r costs to, a minImUm, been designed and installed. Some of ~ater resulting from changing demands
The c~mmuruty-~y~e sprInkler system the system differences are caused by the IS not wasted, Deep percolation losses
does thIs because ~t IS adaptable to many source, 10catioQ and amount of avail- also can be held to a minimum, The
forms of auto~atlon" able water; soil type and topography, aquatic moss problem in the open canals

A co~muruty-type sprInkler system climatic conditions, cropping patterns and ditches is avoided when using pipe-
may deliver ~ater un,de~ a~equate pres- and the desires of the people. Com- lines to convey the water,
sure for sprInkler ungatlon through, f ' I I ' kl Th ' "
I d . b d I ' d muruty types 0 agncu tura sprln er- . IS type of system IS comprIsed of ac ose pIpes or water may e e Ivere " , b I ' fi d ' ' I, d' ' h f h ' Imgatlon systems may e c assl e In pumping p ant at the water source one

In open ItC es to an area or t e In- d ' h ' ' "

d ' '
d I f ' kl S' accor ance WIt theu method of water or more booster pumps a mainline to

IVI ua arm sprln er systems, Izes d I ' h ' " d I ' " ,
f h f II e Ivery to t e IndlVI ual farm: (1) A regu atlng reservous and lateral Plpe-0 t ese systems vary rom a very sma I d ' , , I" .

c ose -pIpe system provIding adequate Ines extending throughout the project
sprinkler pressure at each water-delivery area with turnouts to each ownership

~eport No, E-205 opproved for publ~- point, (2) Open pipe, canal, or water- or water-delivery area, Automatic con-
c?!lon by t~e ASAE 5011 on~ Woter DI- way system delivering water to each trois located in the reservoir regulate
vIsion. Copies may be obtained by re- h ' h " , h ' . ,
questing Report No, E-205 from ASAE, 420 owners I~ were, It, IS pumped Into ate op~ratlon of the ,pumps to maintain
Main St" St, Joseph, Mich" 49085, at 50~ farm sprInkler dIstribution system, water In the reservou at all times, The
each (or ASAE Member Coupon). pumping plant contains various sizes of

The authors -l, R, SWARNER and Closed-Pipe System pumping units so that the highest eco-. C, H, PAIR - are, respectively, agricultural The most common community-type nomic efficiency can be obtained with
engineer, Bureau of ~eclamation, U,S, De- system in the Pacific Northwest is the the anticipated fluctuating demand for
p.artme~t ,of t,he Interior, ~nd research ~n- completely closed-pipe system where water, An economic engineering study
glneer (Irrigation), Snake River conservation ' d I ' d d '
field station SWC ARS USDA Boise water IS e Ivere un er adequate pres- must be made to determine the best
Idaho, ' , , , 'sure to each farm or ownership, This reservoir capacity in relation to the

This article Is reprinted from AGRICULTURAL ENGINEERING (vol. 45, no. 10, pp. 548-550, 565, October 1964),
the Journal of the American Society of Agricultural Engineers, St, Joseph, Michigan
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Fig. 1 Typical water distribution systems
with closed-pipe pressure delivery Fig. 2 Community-type sprinkler system with open-canal delivery

pumping equipment. Amount of water ing plant has four pumping units. Two duce the necessary pressure for sprin- Gdelivered to each user is measured of these units hav.e ratings of 2~.3 cis kling. Usually it is ne.cessary to .con- i!o1

with water meters installed at each each and two UnIts have a rating of struct a storage reservoir at the hIgher
turnout. Additional water meters are 12.7 cis. These units have a normal elevation. This eliminates many of the
installed at various locations in the main total pumping head of 652 ft. problems associated with pumping into
and lateral pipelines to check on the sys- Fig. 1 shows a portion of the lateral elevated storage or regulating tanks.
tem operation. In some projects booster pipeline distribution system in one 640-
pumps are installed in a few lateral acre area of the project. Shown are the Open-Delivery System
pipelines to provide adequate pressure delivery points for many small owner- The second type of community
where the main regulating reservoir is ships. Pumping plants, reservoirs, the sprinkler irrigation system distributes
not at a high enough elevation to pro- main discharge pipeline, and laterals the water to multiple farms at less
vide sprinkler pressure. are designed to deliver 8 gpm per acre than sprinkler operating pressure. Wa-

The plan of operation of the East on a simultaneous delivery basis. ter from a common source is delivered
Wenatchee unit of Chief Joseph Dam Community-type sprinkler irrigation to each farm through open or dosed
project in Washington is for the river systems which deliver water under pres- pipe, ditch, or canals. Individual farm
pumping plant to divert water from the sure to all units have been constructed pumps take the water delivered from th.e
Columbia River and lift it approxi- and operated in a satisfactory manner canal at the farm boundary and put It
mately 81 ft to the booster pumping without regulating reservoirs. In these into individual farm main and lateral
plant. The latter pumping plant lifts systems pressure regulation is controlled pipelines under adequate pressure for
the water approximately 652 ft to a by the design of the pump and pressure- sprinkler irrigation.
2,000,000-gal regulating reservoir. The control switches which shut off the Fig. 2 shows the layout of a 2,000-
water from this regulating reservoir is pumps when the pressure becomes too acre system in the Dry Lake area near
delivered by pipelines to approximately high. Extreme operating care must be Nampa, Ida. The water supply for this
4,460 acres of land. One relift pump- taken to obtain efficient operation of community-type sprinkler development
ing plant raises the water an additional these systems. As a rule, the pump is is pumped from the Snake River. Seven
108 ft to a 150,000-gal regulating reser- not placed in operation until a num- pumps with a total capacity of 32 cis
voir and a second relift plant raises the ber of farmers wish to irrigate. In the lift the water 400 ft in elevation above
water 108 ft to another 75,000-gal event only one farmer wishes to irri- the source and discharges it into a
reservoir. Each of these reservoirs gate, he must delay his irrigation until concrete-lined canal. The water is de-
serves a small distribution area. others can utilize some of the water livered by gravity through 2.1 miles of

The river pumping plant has four produced by the pump. concrete-lined canals to three farm
.units, two with a rating of 25.3 cis There are also a few community- units. At each unit the water is de-

each and two with a rating of 12.7 cis. type sprinkler systems in operation livered to pump sumps where auxiliary
These pumps have an 81-ft total normal where the water supply is at sufficient pumps put the water into main lines
pumping head. The main booster pump- elevation above the farm lands to pro- at adequate sprinkler pressure. Water
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is applied to the crops on the individual 4 Determine the best layout of mains is generally a simple installation. The
farms by side-roll sprinkler laterals op- and submains required to convey the pumping units are sized for the most
erating from the main lines, required water to the farm turnouts. economical operation considering the. The pumps are automatically con- 5 Determine the required pipe size seasonal irrigation demand.
trolled to deliver the proper amount of for the mains and submains for power One or more wells often supply some
water to the auxiliary pump sumps in economy. community-type sprinkler systems. In
case part or all of the farm sprinkler 6 Determine maximum and mini- some instances overhead balancing or
systems fail to operate. mum operating conditions. regulating reservoirs are installed to

Another variation in the second type 7 Design pumping plant and power provide adequate pressure in all parts
of community sprinkler-irrigation sys- unit for maximum operating efficiency of the distribution system and to afford
tern presently being planned in the Pa- within range of operating condi- a means of controlling the frequency
cific Northwest provides for pumping tions with special attention given to of the pump operation. In other cases
the water supply from a river into an automation. the pumps discharge directly into the
open canal which follows the contour 8 Prepare plans and instructions for ma.in distribution system without regu-
of the hi~ls s~rrou?ding the valley. Ordi- proper layout and operation of the latmg res~rvoirs. In the latter case the
nary deliverIes will be I?ade from the system. pressure. IS controlled at ~he pump by
canal through headgates Into the natural The location of the delivery point or automatic pressure-regulating valves.
dra~nage channels which, traverse t~e points on each farm or ownership Installation
project area. Farmers will place their should be established in consultation Th ' 11 ' f .
. d. .d I ' I I th " e msta atlon 0 communIty-typem IVI ua pumpIng p ants a ong e with the landowner, If possible, so that s rinkler . 1 ddrainage channel and pump water to the plan for his individual farm dis- eP ui me system,s mvo ves me tho s,
their farm land through their own .b ' .11b .bl .th q l' nt, materials, and personnel that

tn utlon system WI e compatl e WI are In com ' d t t .
. kl d. .b ' Th ' " . . mon use m goo cons ruc Ion

sprm er Istn utlon system. IS the project distrIbutIon system. In t ' S . IIh d .11 k f "..' prac Ice. orne systems, especla y where
met 0 WI ma e use 0 any return some Projects whereIn an IrrIgatIon '" d" . . I dfl . h d . h I . h ' .' an IrrIgatIon Istnct IS mvo ve are

ows Into t e ramage c anne elt er district has been organIzed distrIct . t II d b I . f '
. f ,., d ' 'ms a e y contract resu tlng rom com-

from ram all or IrrIgatIon an IS gen- officials often Specify the number of t ' t ' b ' dd'

., . W . h pe live I mg among contractors
erally economical m construction. It acres for which a turnout will be pro- I 'fi d f h. f k' I ., d ' ffi I d . qua I e to per orm t IS type 0 wor.
this ayout It IS I CU t to etermme vided i e. one turnout for each 20 40 I th h I d . df b ' . , , , n 0 er cases t e comp ete eslgn an
accurately the amount 0 water to e 80 or 160-acre tract. Since the water. t II t '. d '

h f.' I f d ' ms a a Ion IS contracte Wit one 0
diverted Into each channe rom ay to does not have to be delivered to the th f f . kl .. ,

. I . e manu acturers 0 sprm er-Imgation
day and considerable waste may resu thi gh Point of land m each tract the . t h . b hd f h I L f .'. equlpmen w 0 m turn su contracts t e
at the en 0 t e channe . osses rom Pattern for a closed-line Pressure dls- . . I ' .

. I . varIous components to speaa IStS m
evaporation and use by water- ovmg tribution System conveniently lends it- I . I I 1. .
I ' . h . f ' .,' pumps, e ectnca, cana lrung, etc.

p ants are excessive m t IS type 0 sys- self to a series of Parallel Pipelines with D ' h ' II ' ,
. f h f unng t e msta atlon program, It

tern, In many cases some 0 t e armers sublaterals takin g off at 90 de g rees. .. t h h '
h d f. IS Impor ant t at a I e ree 0 co-

do not have land adjacent to the chan- This fits into the usual Pattern of roads d ' t . b ..g d bg
hor ma Ion e mamtame etween t enel and therefore do not have access to and farm ownerships. With the Open- d . d . II '

II h. . .. eslgn an msta atlon personne so
the water supp y. To meet t IS Sltua- type distribution System farm delIverIes th t I f h d, . '. a unusua or un oreseen c ange con-
tlon, small laterals from the maIn are generally made along the maIn canal d ' t ' d ' l .

d d 1. h i Ions are rea I y recognIze an pans
canal have been designed to serve teat the most convenient Place in respect h d d. II c ange accor mg y.
farms not located along the channe. to the farm lands G d k h. d d '. . 00 wor mans IP an goo mspec-
Desi n \X!ater-control gates o.r valves. must tion as the work progresses will result

g, . . be Installed at each delivery pOInt. It in the best obtainable s stem When
The design of communIty-type spnn- is desirable to have them at other 10-

0 t t '. I Yd h. .
,. , . h c ns ruc Ion IS comp ete t e entire

kler IrrIgatIon systems Include t e ap- cations in the closed-line presslU"e sys-
t h Id b h '

hI " f ' d d bl ' h d . sys em s ou e put t roug an op-p Icatlon 0 recognIze an est a IS e tern so that small segments of the dls- t. t t If 'bl h d .
. , d . I d era mg es. pOSSI e, t e eslgners

engIneerIng standards an mc u e many tribution System can be shut down for of th t d h .d f d ' . . ., . e sys em an t e operating person-
of the procedures use or eslgrung repair and alterations without curtall- el sh Id t " t . h h. .. . I ' . n ou par lapa e wit t e con-
the Individual farm spnnk er system. ing water deliveries to the remaInder of tr t ' I . h. fi I.' s uc Ion personne m t IS na testInsofar as possible complete automation the lands, .

of the system with a view of reducing Water-measuring devices should be Operation
operating costs should not be over- installed at each farm-delivery outlet. The principles of operation of a
looked in the design. Some of the im- Where water is delivered under pressure, community-type sprinkler system are
portant steps are as follows: line meters are commonly used. De- similar to those for any other irriga-

1 Make an inventory of available re- liveries from a gravity canal may be tion system serving multiple farms.
sources. This will include information made over a weir or other conventional Water should be delivered to the farm
on soils, topography, water supply, measuring device, if it is not satisfactory turnout in the quantity and at the time
ownership pattern and source of power. to measure the water at the pump the farmer needs water. Some systems

2 Determine the growing periods, discharge. deliver a continuous flow of water to
type of crops to be grown, the seasonal The type of pumping units installed the farm while others use a rotation
consumptive irrigation requirement, the in the pumping plant is determined by system of deliveries to a group of
farm delivery requirements, and the peak the source of water supply, the quantity farms, The successful operation of a
seasonal demand. of water to be delivered, the total dy- good system requires the cooperation

3 Determine the depth of water to namic head, and the source of pumping and good management of all the water
. be applied at each irrigation for each energy. Most of the pumping units in users with the system operating per-

crop and soil type so that farm delivery th~ Pac~fic Nort?west are usu:ally sup- sonnel. If the syste~ has been de~igned
requirements and peak demand at the plied with electrical energy with a few properly, many of ItS features will op-
various points in the system can be being operated by natural gas. A pump- erate automatically with a minimum of
determined. ing plant located on a lake or a river day-to-day attention. These automatic
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features often prove troublesome until season after the pumps have been shut tion systems have been divided into two
the initial operating problems have been down and regulating reservoirs have classes: those delivering water to the
worked out. been emptied, water remaining in tanks, individual farm under sufficient pres-

Operating personnel should be care- main and lateral pipelines should be sure to operate a farm sprinkler system,.fully selected and trained. Training expelled through the various drains. and those delivering water by gravity
should include the procedure for start- Pump casing, pressure reducing valves, or insufficient pressure to operate the
ing and stopping the system and service and special water-carrying piping and farm sprinkler system. The latter type
procedures for all pumps, power units, appurtenances should be drained. All requires a booster pump to develop the
valves, electrical controls, and other gate valves in the system should be left necessary pressure for the farm system.
equipment that make up the system. in a half-open position during the There are combinations of these two

During the irrigation season regular winter. This will permit all water to types of community systems and in some
maintenance should be given pumping drain and prevent damage due to cases may be found in combination
and power units according to manu- freezing. with surface-irrigation systems. These
facturers' recommendations. Inlet screens Regulation reservoirs should be systems lend themselves well to auto-
from surface water supplies should be cleaned and all metal work painted mation and offer possibilities of re-
inspected regularly and kept clean so as weather permits during the shutdown ducing or keeping down labor costs in
that unrestricted flow of water is avail- period. A good program of preventive the operation of an irrigation system.
able at the intake structure. Periodic maintenance is the best insurance of Due to the growing scarcity of water
trips over each pipeline, canal or ditch trouble-free operation during the irriga- and the high cost of making this water
should be made to check for leaks, mal- tion season. available on the land for irrigation, it
functioning of meters, air valves, and appears that many more community-
other controls. Summary type sprinkler irrigation systems will be

At the end of the regular irrigation The community-type sprinkler irriga- constructed in the future. . .
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